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EXECUTIVE SUMMARY

In December 2019, EPA designated formaldehyde (CASRB0ED) as a higkpriority substance for

risk evaluation following the prioritization process as require@dxstion 6(b) of the Toxic Substances
Control Act (TSCA) and implementing regulatiod® (CFR702) (Docket ID:EPA-HQ-OPPTF2019

0131). The first step of the risk evaluation process is the development of the draft scope document. EPA
published théraft Scope of the Risk Evaluation for Formaldeh¢d&SRN 5@0-0 (EPA Document

No. EPA740-D-20-014)c and provided a 48ay comment period dhe draft scope per 40 CFR
702.41(c)(7). EPA has considered comments received (DockERIRBHQ-OPPT20180439 during

the public comment period to inform the development of tha §cope document, and public

comments received will continue to inform the development of the risk evaluation for formaldehyde.
This document fulfills th@ SCA requirement to issue a final scope document per TSCA Section
6(b)(4)(D) and as described i0 £LFR 702.41(c)(8). The scope for formaldehyde includes the following
information: the conditions of use, potentially exposed or susceptible subpopulations (PESS), hazards,
and exposures that EPA plans to consider in the risk evaluation, along withiptaesof the

reasonably available information, conceptual model, analysis plan and science approaches, and plan for
peer review for this chemical substance.

General Information: Formaldehyde is a highly watspluble (4.0 x 1dmg/L) gaswith avapor
pressure of 3,886 mm HENLM, 2019). It has a molecular weight of 30.026 g/mol and the density of
formaldehyde i9.815 g/cm at-20°C (Rumble, 2018 Consisting of carbon, hydrogen and oxygen,
formaldehyde is a naturaltyccurringsubstancelt can befound intheliving systens of both plants and
animals andin rural and urban environments.

Reasonably Available InformationEPA leveraged the data and information sources already described
in theProposed Designation édrmaldehyd¢ CASRN60-0-0) as a HighPriority Substance for Risk
Evaluation(U.S. EPA, 2019cdocument supporting the High Priority Substance designation for
formaldehydeo inform the development of this scope document. Furthermore, EPA conducted a
comprehensive search to identify and screen multiple evidence stiganpchémistry, fate, releasand
engineering, exposure, hazard) and the search and screening results are provided iB. S&#An

used the systematic review process describéghpendix Ato search for and screeeasonably

availableir nf or mat i on, including information already
evaluationThis information ncludesthe hazards, exposures, PESS, and conditions of use that may help
inform the risk evaluatiofor formaldehydeEPA has focused on the data collection phase (consisting of
data search, data screening, and data extraction) during the preparation of the scope document, whereas
the data evaluation and integration stages will occur during the development of theltiaki@vand

thus are not part of the scoping activities described in this docuBEfeatwill consider additional

information identified following publication of this scope document, as appropriate, in developing the
risk evaluationincluding the Chemicdbata Reporting (CDR) information that the Agency will receive

by the end of November 2020

Conditions of UseEPA plans to evaluate manufacturing, including importprgcessing; distribution

in commerce; industrial, commercial, and consumer uses;ispolsdlof formaldehyden risk
evaluationFormaldehydeés used in several processiagtivities including use as a reactant,

incorporation into articles, and incorporation into a formulation, mixture, or reaction pifodwetrious
industrial,commercialandconsumer applications. Formaldehyde is widely used in industrial,
commercial, and consumer applications such as textiles, foam bedding/seating, semiconductors, resins,
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glues, composite wood products, paints, coatings, plasitaiser, resins, construction materials
(including insulation and roofing), furniture, toys, and various adhesives and sdakRitslentified

these conditions of use from information reported to EPA through CDR and TRI reporting, published
literature, anatonsultation with stakeholders bdtr uses currently in production and uses whose
production may have ceasétPA revised the conditions of use in the final scope of the risk evaluation
based on additional information and public comments (Dock&HB-HQ-OPPTF20180438 on the

draft scope documeifdr formaldehydeSection2.2 provides details about the conditions of use within
the scope of the risk evaluation.

Conceptual ModelThe conceptuahodek for formaldehyderepresented itsection2.6. Conceptual

models are graphical depictions of the actual or predicted relationships of conditions of use, exposure
pathways (mediagxposure route®(g, inhalation, dermal, orglhazardsand receptors throughout the

life cycle of the chemical substan&&?A considered reasonably available information as well as public
comments received on the draft scope document for formaldehyde in finalizing the exposure pathways,
exposure routes, and2adsEPA plans to evaluate the risk evaluation. As a result, EPA plans to

focus the risk evaluation fdormaldehydeon the following exposures, hazards and receptors

1 Exposures (Pathways and Routé&ceptors an®ESSEPA plans tevaluateeleases to the
environment as well dauman and environmental exposuaasl releases to the environment
resulting from the conditions of usefofmaldehydehat EPA plans to consider the risk
evaluation. Exposures to formaldehyate discussed iSedion 2.3. Additional information
gathered through systematic review searches will also inform expected exposures.

E P A glasmfor evaluaing environmental exposure pathwaggshescope of the risk eWation
considers whether and how other E&dministered statas and regulatory prograrogver
formaldehyde in media pathways falling under the jurisdiction of those authdgigietson
2.6.3.1discusses those pathwaysder the jurisdiction of other ERP&dministered lawdn
Section2.6.3.2 EPA presents the conceptual model describing the identified exposures
(pathways and routes), receptors and hazards associated with the conditions of use of
formaldehyde within the scope of the risk evaluation.

EPA considered reasonably dable information and comments received on the draft scope for
formaldehyden determining the human and environmental exposure pathways, routes, receptors
and PESS for inclusion in the final scope. EPA plans to evaluate the following human and
environmeral exposure pathways, routes, receptors and PESS in the scope of the risk evaluation.

T Occupational exposurdzPA plans to evaluate exposures to workers and occupational
nonuserg ONUs)via the inhalation route and exposures to workers via the dermal route
associateavith the manufacturing, processingeus disposal of formaldehyde

T Consumer and bystander exposUe€A plansto evaluate consumer exposure via
inhalation and dermal routelSPA plars to evaluate inhalation routes of exposure for the
consumer user and consumer bystander. EPA pleealuate drmal routes of exposure
for consumer useronly (bystandes arenot expected thavedermal exposulevia direct
dermalcontact and vapor to skin contact. Additionally, dermal exposure will only be
evaluated for select conditions of use where there is a constant supply of product against
the skin and evaporation of product during use is inhibited due to a bargerag) or if
there issmmersion of a body part into a pool of material.
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T General populatiorexposure EPA plans to evaluate general populagxposure to
formaldehyddrom ingestionof fish andwater, androm inhalationfor co-located and
co-residing individuals due toff-gassing from building materials used or instaited
residential setting.

I PESSEPA plans toinclude children, women of reproductive agey( pregnant
women), workers and consumers as PESBdrisk evaluation.

T Environmental exposur&PA plans to evaluate exposure to formaldehyde for aquatic
receptors.

1 Hazards Hazards for formaldehydare identified in Sectio8.4. EPA completed preliminary
reviews of informatiorfe.g, federal and international government chemasslessmenjt$o
identify potential environmental and human health hazardeforaldehye as part of the
prioritization(U.S. EPA, 2019cand scopingrocesgU.S. EPA, 2020x EPA also considered
reasonably available information collected throsghtematic review methods as outlined in
Appendix Aand public comments received on the draft scop&fanaldehydean determining
the broad categms of environmental and human health hazard effects to be evaluated in the risk
evaluationEPA will use systematic review methods to evaluate the epidemiological and
toxicological literature foformaldehyde

EPA plans to evaluate gibtential environmental and human health hazard effects identified for
formaldehydéan Section2.4.1and2.4.2 respectively. Identified throughe data screening

phase okystematic review, the potential environmental haeéfiettsand related information

that EPA plans to consider for the riskaluation includeADME, PBPK, cancer,

cardiovascular, developmental, endocrine, gastrointestinal, hematological and immune, hepatic,
mortality, musculoskeletal, neurological, nutritional and metabolic, ocular and sensory, renal,
reproductive, respiratorgndskin and connective tisstdier formaldehydeSimilarly, the

potential human health hazard effects and related information identified through prioritization
andthe data screening phasesgttematic review foilormaldehydehat EPA plans to consider

for the risk evaluation includADME, PBPK, cancer, cardiovascular, developmental, endocrine,
gastrointestinal, hematological and immune, hepatic, mortality, musculoskeletal, neurological,
nutritional and metabolic, ocular and sensory, raegloductive, respiratory and skin and
connective tissue

Analysis Plan.The analysis plan for formaldehyde is presenteégertion2.7. The analys plan

outlines the general science approaches thatf&#s touse for the various evidence streamss,(

chemistry, fate, release and engineering, exposure, hazard) supporting the risk evaluation. The analysis
pl an is based on Eé&hAyden ddenmighlineldesa reaew offidentifimd |
information submitteés described in Sectiéghl Should additional data or approaches become
reasonably available, EPA may consider them for the risk evaluation

Peer ReviewThe draft risk evaluation for formaldehyddie peer reviewedPeer review will be
conducted in accordance with relevant and applicable methods for chemical risk evaluations using
EPA'sPeer Review Handbodk).S. EPA, 2015pand other methods consistent wa#ction 26 of

TSCA (see40 CFR 702.4p
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1 INTRODUCTION

This document presents the scope of the risk evaluation to be condudtmunfaidehyde under the
Frank R. Lautenberg Chemical Safety for the 21st Century Act. Th& Rrdrautenberg Chemical
Safety for the 21st Century Act amended TSCA on June 22, 2016. The new law includes statutory
requirements and deadlines for actions related to conducting risk evaluations of existing chemicals.

Under TSCA 8 6(b), the Environmahtrotection Agency (EPA) must designate chemical substances

as highpriority substances for risk evaluation or kpriority substances for which risk evaluations are

not warranted at the time, and upon designating a chemical substance aprahiglsubstance,

initiate a risk evaluation on the substance. TSCA 8§ 6(b)(4) directs&Pénductisk evaluations for

existing chemicals, todetermine whether a chemical substance presents an unreasonable risk of injury
to health or the environment, withazdnsideration of costs or othapnriskfactors, including an
unreasonable risk to a potentially exposed or susceptible subpopulation identified as relevant to the risk
evaluation by the Administrator under the conditions of'use

TSCA 8§ 6(b)(4)(D) and iplementing regulations require that EPA publish the scope of the risk
evaluation to be conducted, including the hazards, exposures, conditions of B&S&ttht the
Administrator expects to consider, within 6 months after the initiation of a risk éealula addition, a
draft scope is to be published pursuart@aCFR 702.41In December 2019, EPpublished a list of 20
chemical substances that have been designated high priority substances for risk evalati@tsm:
EPA-HQ-OPPT20130137) (84 FR 71924December 30, 20)9as required by TSCA &(b)(2(B),
which initiated the risk evaluation process for those cheraidadtanceg-ormaldehyde is one of the
chemicals designated as a high priority substance for risk evaluatofpril 23, 2020, EPA published
the Draft Scope of the Risk Evaluatitor FormaldehydéEPA Document No740-D-20-014) (85 FR
22733 April 23, 2020)(U.S. EPA, 2020xfor a 45day public comment period. After reviewing and
considering the public comments receiyBacket ID:EPA-HQ-OPPT20180438 on the draft scope
document, EPA is now publishing this final scope document pursuant to 40 CFR 702.41(c)(8).

2 SCOPE OF THE EVALUATION

2.1 Reasonably Available Information

EPA conducted aomprehensive search for reasonably available inforniatiasupport the
development of thifinal scopedocument for formaldehyd&PA leveraged the data and information
sources alreadentifiedin thedocumensupporting the higipriority substanceesignationin

addition, EPA searched for additional data and information on physical and cheropaities,
environmental fate, engineering, exposargjenvironmental and human health hazards that could be
obtained from the following general categsriof sources:

1. Databases containing publicly available, pessiewed literature;
2. Gray literature, which is defined as the broad category of data/information sources not found in
standard, peeteviewed literature databases

! Reasonably available informatianeans information that EPA possesses or can reasonably generate, obtain, and synthesize
for use in risk evaluations, considering the deadlines specified in Ba€ton 6(b)(4)(G) for completing such evaluation.
Information that meets the terms of the preceding sentence is reasonably available information whether or not the information
is confidential business information, that is protected from public disclosure under 3&8@én 14(40 CFR 702.33)
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3. Data and information submittechder TSCASe ct i ons 4, 5, 8(e), and 8
informationodo (FYl) submissions.

Following the comprehensive search, EPA performed a title and abstract screening to identify
informationpotentially relevant for the risk evaluation processs Biep also classified the references
into useful categories or tags to facilitate the sorting of information through the systematic review
process.

Search terms were used to search each of the literature streams for géth@atdehydestudies.

Thes terms and the methods used to develop them areihstégbendix A The studies resulting from
the search process were loaded into the EPA Health and Environmental Research Online (HERO)
database and then prioritized to screen first the literature likelyargléor each of the disciplines: fate,
physicalandchemical properties, engineering, exposure and hazard. The tools and methods used to
manage the screening process are also outlingdpendix A The studies resulting from the search
underwent a title/abstract screening process, which tagged them by topic or category. Following this, a
determination was made to move studies forward intetéull screening. The iberia used in the
screening process for each discipline are found ipdpelation, exposure, comparator, outcome
(PECO)statements listed iAppendix A The screeing process results are presented in the form of
literature inventory trees and evidence tables in Se2tib2 The screening process was conducted
based oplannihd, éxécsition and assessment activities outlinégpendix A

EPA has focused on the data collection phase (consisting of data searshrefatang, and data
extraction) during the preparation of the scdpeument, whereas the data evaluation and integration
stages will occur during the development of the risk evaluation and thus are not part of the scoping
activities described in this dogent.

The subsequent sections summarize the data collection activities completed up to date for the general
categories of sources and topic areas (or disciplines) using systematic review methods.

2.1.1 Search ofGray Literature
EPA surveyed the grditerature and identified 257 search results relevant to EPA'sexiskuation
needs for formaldehyde. Append¥3.4lists the gray literature sources that yielded 257 disaiata or
information sources relevant to formaldehyde. EPA further categorized the data and information into the
various topic areas (or disciplines) supporting the risk evaluatign ghysicalandchemcal properties
environmental fate, ecological hazard, human health hazard, exposure, engineering), and the breakdown
is shown inFigure2-1. EPA will consider additioal reasonably available information from gray
literature if it becomes available during the risk evaluation phase.

2 Gray literature islefined as the broad category of data/information sources not found in standardyjesead literature
databasese(g, PubMed and Web of Science). Gray literature includes data/information sources such as white papers,
conference proceedings, techhieports, reference books, dissertations, information on various stakeholder websites and
other databases.

15



Gray Literature Tags by Discipline

Physical.Chemical 1 26/257

Human.Health.Hazard 56/257
2]
= Fate 1 13/257
B
5]
é Exposure 1 162/257

Environmental Hazard 4/257

Engineering 1 194/257

0 25 50 75 100
Percent Tagged (%)
Figure 2-1. Gray Literature Tags by Discipline for Formaldehyde
The percentages acrossaplines do not add up to 100%, as each source may provide data or
information for various topic areas (or disciplines).

2.1.2 Search ofLiterature from Publicly Available Databases (Peefreviewed
Literature)

EPAhas begun the systematic review process and has conducted searching and screening of the
reasonably available literature using the process outlinagpendix A This includes performing a
comprehensive search of the reasonably available peer review literapirgsical and chemical
properties, environmental fate and transport, engineering (environmental release and occupational
exposure), exposure (environmentangral population and consumer) and environmental and human
health hazards of formaldehyde. Eligibility criteria were applied in the form of PECO statements.
Included referencesill meet the PECO criteria, whereas excluded referemgésiot meet the creria

(i.e., not relevant), and supplemental materidll me considered as potentially relevdaée Section

A.2). EPA plans tevaluatehe reasonably available information identified for each discipline during
the development of the risk evaluation.

EPA created literature inventory trees to graphjaliistrate the flow of data and information sources
following full-text screening (se@gure2-2, Figure2-3, Figure2-4, Figure2-6, Figure2-8). EPA used

the Health Assessment Workplace Collaborative (HAWC) tool to develogoasdd literature

inventory trees illustrating, through interactive links, studies that were included or excluded. These
literature inventory trees enhance the tpamency of the decisions resulting from the screening process
described irAppendix A For each of the corresponding disciplines, the literature was tagged to be
included for evaluation during the risk evaluation procesgsrature inventory trees for physical and
chemical propertieare provided as static diagragisgure2-2). Forall other disciplinesstatic screen
captures are provided in addition to |inks witHh
show individual studiethat were tagged as included, excluded, or supplemental. Supplemental studies
did not meet all inclusion criteria but may be considered during the risk evaluation as supporting
information (seé\ppendix A. These studies can be accessed througlhyperlink provided in the
associated caption below each figuresome figures the sum of the numbers for the various sub
categories may be larger than the broader category because some studies may be included under
multiple subcategories. In other cas, the sum of the various soategories may be smaller than the

main category because some studies may not be depicted in it@&tasgbries if their relevance to the

risk evaluation was unclear.
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In addition, EPA tabulated the number and charactesisfithe data and information sources included

in the fulttext screening process in the form of literature inventory heat maps for the engineering,
exposure and hazard disciplines (Begure2-5, Figure2-7, andFigure2-9). For each of these four
disciplines, a static image of the literature inventory heat map is provided, and a link to the interactive
version presented in HAWC is included in the caption bedawh diagram.

Retrieved for Full-text
Review
866
Total for TIAB:
P-Chem
866
Exclusion

Figure 2-2. Peerreviewed Literature Inventory Tree- Physical and chemicaProperties Search
Results for Formaldehyde

Data in thisstaticfigure represent references obtained ftbe publicly available databases search
(seeAppendixA.1.2) that were included during fulext screening as of JuRe2020.TIAB refers to
Atithbkbsbndct.0 screening
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Bioconcentration

©

Biodegradation

©

Hydrolysis

©

Photolysis

Included for Data Extraction
and Evaluation

©

Sorption

Retrieved for Full-text Excluded at Full-text
Review
Volatilization
2668
Supplemental Material -
Full-text
TSCA Fate FDH (2020) Excluded
Wastewater Treatment
Supplemental
Other

Figure 2-3. PeerreviewedLiterature Inventory Tree - Fate and Transport Search Results for
Formaldehyde

Click hereto view theinteractiveliterature inventory treeData in thisfigure represent references
obtained from the publicly available databases searchA{geendixA.1.2) that were included during
full-text screening as of JuRe2020.No heatmap of fate references was created for formaldehyde
because there were no fate referasnoeluded for this chemical during fukxt screeningAdditional
data may be added to the interactive version as they become available.
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General Engineering
Assessment

Included during Full-text Environmental Release
Review

Retrieved for Full-text

Review
Excluded during Full-text Occupational Exposure
‘ I Review
TSCA Engineering FDH Excluded

(2020)

Supplemental

Figure 2-4. Peerreviewed Literature Inventory Tree - Engineering Search Results for

Formaldehyde

Click hereto view the interactive literature inventory tree. Data in this figure represent references
obtained from th@ublicly available databases search (see Appehdi®R) that were included during
full-text screening as @&ugust5, 2020.Additional data may be added to the interactive version as they
become availabldue to the largaumberof references, th diagram does not reflect the 24,825
references considered not likely to be relevant by SdgftveScreenersee AppendixA.2). Additional

data may be added toetinteractive version as they become available.
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DataType % Evidence Tags

Description of release source 174
Mo evidence tag 7
. Release frequency 14
Environmental o
Releases Release or en'||.55|-::|r'| factors 216
Release quantity 135
Waste treatment methods and pollution control 55
Total 321
Chemical concentration 133
Life cycle description 44
Mo evidence tag 17
Esgfnririﬂg Number of 5it§5 _ 28
Process description 134
Assessment . .
Production, import, or use volume Q0
Throughput 30
Total 305
Area sampling data ¥
Dermal exposure data 26
Engineering control 109
Exposure duration _
Exposure frequency 130
Exposure route 454
Occupational Mo evidence tag 11
Exposures Mumber of workers 214
Particle size characterization 3
Personal protective equipment
Personal sampling data
Physical form
Worker activity description
Total
Grand Total

Figure 2-5. Peerreviewed Literature Inventory Heat Map - Engineering Search Results for
Formaldehyde

Click hereto view theinteractiveversionfor additionalstudydetails.Datain thisinteractiveversion
representeference®btainedirom the publicly availabledatabasesearch(see AppendixA.1.2) that
were included during fultext screening as @&ugust5, 2020.Additional data may be added to the
interactive version as theybome available.

20


https://hawcprd.epa.gov/summary/visual/100500496/

©)

Monitoring Study

®

Modeling Study

®

o
N
>

®

Data Sources Obtained from
Peer-Reviewed Literature
Search

Experimental Study

Epidemiological Study

Database

Survey

Included - Full-text

Excluded - Full-text Monitoring Study

Retrieyed - Fyll-text
11890 8873 e
Supplemental - Full-text Modeling Study

Excl :TIAB
Completed Assessment

Supplemental - TIAB

Data Sources Obtained from Experimental Study
Grey Literature Search

Epidemiological Study

®

Database

©

Survey

Figure 2-6. Peerreviewedand Gray Literature Inventory Tree -Exposure Search Results for

Formaldehyde
Click hereto view the interactive literature inventory tr&ata in thisfigure represent references

obtained from the publicly available databases search (see Apgefdlx and gray literature
references search (see Appendli8) that were included during futext screening as duly 31, 2020.
Additional data may be added to the interactive version as they become available.
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Data Type

Media (group) MOSTEEZ/'HQ Modeling Study :sc;,r:s?s!sf:r?t EXDZ’;‘:;?]GI EpldesTLllc()jl;ngcal Database Survey Grand Total
Ambient Air

Biosolids/Sludge b 1
Drinking Water

Groundwater 2 2 1 3
Land Disposal/ Landfill

Sediment 3 1 3 4
Soil 2 2 5 1 7
Surface Water 4 1 4 1 1 1 8
Wastewater q 4 4
Aquatic Species 6 2 5 8
Terrestrial Species 3 4 4 6
Consumer 195 53 54 227 16 7 13 358
Dietary 20 2 14 3 1, 26
Dust 9 2 4 1 1 1 3 10
Exposure Factors 30 19 23 15 8 4 3 57
Exposure Pathway 58 15 33 16 9 3 4 83
Human Biomonitoring 27 3 7 7 11 4 30
Indoor Air 97 131 208 87 15 92 911
Isomers 1 1 1 1
Use Information 18 5 13 7 < 3 1 33
No Evidence Type 2 1 2 1 2
Grand Total 785 111 160 258 102 21 94 1,009

Figure 2-7. Peerreviewedand Gray Literature Inventory Heat Map T Exposurei SearchResults

for Formaldehyde

Click hereto view the interactive version for additional studyails. The column totals, row totals, and
grand totals indicate total numbersupfiquereferencesas some references may be included in multiple
cells The various shades of color visually represent the number of relevant references identified by
exposure media or data type. The darker the color, the more references are available for a given
exposure media or data type. Data in this figure represaefalences obtained from the publicly
available databases search (see AppeAdix?), and gray literature references search (see Appendix
A.3) that were included during fulext screening as of Ju31, 2020.Additional data may be added to
the interactive version as they become available.
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Figure 2-8. Peerreviewed Literature Inventory Tree 1 Human Health and Environmental
Hazards Search Results foFormaldehyde
Click hereto view the interactive literature inventory tr@ata in thisnteractive versiomepresent
references obtained from the publicly available databases gsascAppendiA.1.2) that were
included durindull-text screening as ckugust 07 202Q Due to the large quantity of references, this
diagram does not reflect th®,879 references considered not likely to be relevant by -Swift
ActiveScreene(seeAppendixA.2). Additional data may be added to the interactive version as they

become available.
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Evidence Type

Animal - Animal -
Health Qutcomes Human Human Health Environmental Flant Grand Total
Maodel Maodel

ADIME 21 83 11 5 128
Cancer 151 47 4 202
Cardiovascular 18 22 2 a4z
Developmental 70 =8 17 7 152
Endacrine 12 32 S 2 E0
Gastrointestinal 38 1& 4 1 ca
Hematological and Immune 138 61 17 714
Hepatic 9 22 5 36
Mortality B3 14 19 1 og
Musculoskeletal 18 Bl 5 B4
Meurological 39 i3 9 121
Nutritional and Metabaolic 8 23 7 4 41
Ocular and Sensory 1858 63 2 250
PEPK 1 1 2
Renal 14 g 3 28
Reproductive 27 38 5 70
Respiratary 267 110 ] 383
Skin and Connective Tissue 68 28 4 119
Mo Tag 7 11 1z g 34
Grand Total 389 224 61 21 687

Figure 2-9. Peerreviewed Literature Inventory Heat Map i Human Health and Environmental

Hazards Search Results for Formaldehyde

Click hereto view the interactive version for additional study details. The numbers indicate the number
of studies withfull-text keywords related to a particular health outcome, not the numisardiés that
observed an association wittrmaldehyde Thereforethe studies examining multiple Health Outcomes
and Evidence types, connections between health outcome, and evidence type may not be accurately
represented. If a study evaluated multipleltheautcomes or included multiple populations or study
designs, it is shown here multiple tim&ata in this figure represents references obtained from the
publicly available databases search (8ppendixA.1.2) that were included durinfyll -text screening

as ofAugust03, 2020.Additional data may be added to the interactive version as they become available.

2.1.3 Searchof TSCA Submissions
Table2-1 presents the results of screening the titles of data sources and reports submitted to EPA under
various sections of TSCA. EPA screened a total of 191 submissiogsPECO or similar statements
that idenify inclusion/exclusion criterigpecific to individual disciplines (s@&ble2-1 for the list of
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disciplines) The details about the criteria are presented in Appeh@x. EPA identified 116
submissions that met the inclusion criteria in these statements and identified 38 submissions with
supplemental dat. EPA excluded 37 submissions because the reportsidestfied as one of the
following:

1 Prepublication copy of a manuscript or letter regarding a draft manuscript that was later
published and that would be identified via other peer or gray literature searches
Summary of other reports

Study of toxicity to lacteria

Data not relevant to any discipline

Submission on a different chemical

Letter containing meeting notes

Status or progress report

Preliminary or interim report of a final available submitted report

Record of telephone communication

Annotated bibliogaphy

= =4 =4 -8 _9_9_9_°_--°

Table 2-1. Results of Title Screening of Submissions to EPA under Various Sections of TSCA

Discipline Included SupplementaP
Physical and Chemic&lroperties 0 0
Environmental Fate arbransport 2 0
Environmental and General Population Exposure 25 0
Occupational Exposure/Release Information 73 1
Environmental Hazard 1 4
Human Health Hazard 56 34

4ndividual submissions may be relevant to multiple disciplines.
®Included submissions may contain

2.2 Conditions of Use

As describedn the Proposed Designation of Formaldehyde (CASRN®O0) as a HighPriority
Substance for Risk Evaluatigd.S. EPA, 2019y; EPA assembledhformationfrom the CDR andTRI
programso determineconditionsof usé or significantchangesn conditionsof useof the chemical
substanceOncethe 2020CDR reportingperiodendsin November2020,EPA will utilize the most
recentCDR information.EPA alsoconsulteda variety of othersourcedo identify usesof formaldehyde,
including publishediterature,companywebsitesandgovernmenandcommerciakradedatabaseand
publicationsTo identify formulatedproductscontainingformaldehydeEPA searchedor safetydata
sheet{SDS)usinginternetsearchedPA ChemicalandProductCategoriefCPCat)(U.S. EPA, 2019p

3 EPA may further consider some supplemental or excluded references depending on the reasons for tagging as supplemental
or excluded.

4 Conditionsof usemeans the circumstances, as determined by the Administrator, under which a chemical substance is
intended, known, or reasonably foreseen to be manufactured, processed, distributed in commerce, used, or disposed of
(TSCA § 34)).
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data,andotherresourcesn which SDSscouldbe found. SDSswerecrosscheckedwvith company
websitego makesurethateachproductSDSwascurrent.In addition,EPA incorporated
communicationsvith companiesindustrygroups.environmentabrganizationsandpublic commentgo
supplementheuseinformation.

EPA idenified and described the categories and subcategories of conditions of use that EPA plans to
consider in the risk evaluation (Sectidi2.1, Table2-2). The conditions of use included in the scope of
the risk evaluation are those reflected in the life cycle diagrams and conceptual models.

After gathering reasonably available information related to the manufacture, processing, distribution in
commerce, use, and disposal of formaldehyde, EPA identified those activities for formaldehyde the
Agency determined not to be conditions of use oretilerwise be excluded during scoping. These
activities are described in Secti@r.2

2.2.1 Conditions of Use Included in the Scope of the Risk Evaluation
Table2-2 lists the conditions of use that are included in the scope of the risk evaluation.

Table 2-2. Categories and Subcategories of Conditions of Use Included in the Scope of the Risk
Evaluation

Life-Cycle Stage?| Category® Subcategory® Reference
Manufacturing Domestic Domestic manufacturing U.S. EPA (2019a)
manufacturing
Importing Importing U.S. EPA (2019a)
Processing Reactant |Adhesives andealant chemicals in U.S. EPA (2019a)

Plastic and resin manufacturing
Wood product manufacturingll
other basic organic chemical
manufacturing

Intermediate inPesticide, fertilizer, U.S. EPA (2019a)
and other agricultural chemical
manufacturingPetrochemical
manufacturingSoap, cleaning
compound, antbilet preparation
manufacturingAll other basic
organic chemical manufacturing
Plastic materials and resin
manufacturingAdhesive
manufacturingAll other chemical
product and preparation
manufacturingPaper
manufacturingPlastic products
manufacturingWood product
manufacturingConstruction
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Life-Cycle Stage?

Category®

Subcategory*®

Reference

Agriculture, forestry, fishing, and
hunting

Functional fluid in:Oil and gas
drilling, extraction, and support
activities

U.S. EPA (2019a)

Processing aidspecific to
petroleum productiom all other
basicchemical manufacturing

U.S. EPA (2019a)

Bleaching agent iwood product
manufacturing

U.S. EPA (2019a)

Agricultural chemicals in
agriculture, forestry, fishing, and
hunting

U.S. EPA (2019a)

Incorporation
into an article|

Finishing agents itextiles, apparel,
and leather manufacturing

U.S. EPA (20193)USTMA
(EPA-HQ-OPPT20180438
0054

Paint additives and coating additiv|
not described by other categories
transportation equipment

manufacturing (including aerospag

U.S. EPA (20193)AIA (EPA-

HQ-OPPT201804380009

Additive in rubber product
manufacturing

USTMA (EPA-HQ-OPPTF
201804380026; USTMA
(EPA-HQ-OPPTF20180438
0059

Adhesives and sealant cheals in
wood product manufacturinglastic
material and resin manufacturing
(including structural and fireworthy
aerospace interiorsgonstruction
(including roofing materials)aper
manufacturing

U.S. EPA (20193)AIA (EPA-

HQ-OPPTF201804380006);
ARMA (EPA-HQ-OPPT
201804380009; ARMA

(EPA-HQ-OPPT20180438
0051 USTMA (EPA-HQ-

OPPT201804380054

Incorporation
into a
formulation,
mixture, or
reaction
product

Petrochemical manufacturing,
petroleum, lubricating oil and grea
manufacturingfuel and fuel
additives lubricant and lubricant
additives all other basic organic
chemical manufacturing

U.S. EPA (20193)AIA (EPA-

HQ-OPPT201804380006;
Everlube(EPA-HQ-OPPF
201804380024

Asphalt,paving,roofing, and
coatingmaterialsmanufacturing

U.S. EPA (20193)ARMA
(EPA-HQ-OPPTF20180438
0005
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Life-Cycle Stage*| Category® Subcategory*® Reference

Solvents (which become part of a U.S. EPA (2019a)
product formulation or mixture) in
paint and coating manufacturing

Processing aids, specific to U.S. EPA (20193)AIA (EPA-
petroleum production iroil and gas| HQ-OPPTF201804380006);
drilling, extraction, and support EDF EPA-HQ-OPPT2018

activitiesand dl other basic 04380017
inorganic chemical manufacturing
Paint additives and coating additiv| U.S. EPA (2019a)

not described by other categories
paint and coating manufacturiragd
plastic material and resin
manufaturing

Intermediate inall other basic U.S. EPA (2019a)
chemical manufacturingll other
chemical product and preparation
manufacturingplastic materiahnd
resin manufacturingoil and gas
drilling, extraction, and support
activities wholesale and retail trad

Other: Preservative idl other U.S. EPA (2019a)
chemical product and preparation
manufacturing

Solid separation agents in U.S. EPA (2019a)
miscellaneous renufacturing
Agricultural chemicals (non U.S. EPA (2019a)

pesticidal) in:agriculture, forestry,
fishing, and huntingpesticide,
fertilizer, and other agricultural
chemical manufacturing

Surface active agents in plastic U.S. EPA (2019a)
material and resin manufacturing
lon exchange agents idlzesive U.S. EPA (2019a)

manufactuing and @int and coating
manufacturing

Lubricant and lubricant additive in U.S.EPA (2019a)
adhesive manufacturing

Plating agents and surface treating U.S. EPA (2019a)
agents in all other chemical produ
and preparation manufacturing
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Life-Cycle Stage?

Category®

Subcategory*®

Reference

Functional fluids (closed system) i
soap, cleaning compound, and toi
preparation manufacturing

U.S. EPA (2019a)

Other: Laboratory chemicals

U.S. EPA (2019a)

Adhesive and sealant chemical in
adhesive manufacturing

U.S. EPA (2019a)

Bleaching agents in textile, appare
andleather manufacturing

U.S. EPA (2019a)

Repackaging

Sales to distributors for laboratory
chemicals

U.S.EPA (2019a)

Recycling |Recycling U.S. EPA (2019a)
Distribution in | Distributionin | Distributionin commerce
commerce commerce
Industrial Use Non- Process aid in: Oil and gas drilling| U.S. EPA (20193)EDF EPA-
incorporative|extraction, and support activities; | HQ-OPPT201804380017)
activities | process aid specific to petroleum
production, hydraulic fracturing
Used in: onstructionand U.S. EPA (20%9a)
agriculture, forestry, fishing, and
hunting
Oxidizing/reducing agent; IPC EPA-HQ-OPPT2018
processing aids, not otherwise list{ 04380025; EnthoneOMI Inc.
(e.g, electroless copper plating) | (1990} IPC EPA-HQ-OPPF
04380050; SAI (EPA-HQ-
OPPT04380053
Chemical |Paints and coatings; adhesives an AIA (EPA-HQ-OPPT2018
substances i sealants; lubricants 04380009
industrial
products
Commercial Usey Chemical |Floor corerings Foam seating and | (U.S. EPA, 2020 U.S. EPA
substances i bedding productd-urniture and (2019a) Certified Labs
furnishing |furnishings not covered elsewhgre Certified Labs (Division of
treatment/car(Cleaning and furniture care NCH Corporation) (1995%)
products |products Fabric, textile, and leathe) CPSCemail(2019)
products not covered elsewhere
Chemical Water treatment products U.S. EPA (2019@)Mansfield
substances if Sanitary Inc. (1985%)
treatment Chemetrics (1989)Calgon
products Corporation (1990)
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Life-Cycle Stage?

Category®

Subcategory*®

Reference

Chemical |Laundry anl dishwashing products U.S. EPA (2019a)
substances il Personal care produdisovered by
treatment/car{ TSCA)
products
Chemical |Adhesives and Sealantaint and |U.S. EPA (20193)E.l. Dupont
substances i coatings de Nemours & Co. (1989E.I.
construction, Dupont de Nemours & Co.
paint, (1995)
electrical, ang
metal
products
Chemical |Building/construction materials U.S. EPA(2019a) (U.S. EPA,
substances irffwood and engineered wood 20209
construction,| products Building/construction
paint, materials not covered elsewhere
electrical, ang
metal
products
Chemical |Electrical and electronic products U.S. EPA (2019a)
substancem
electrical
products
Chemical |Metalproducts not covered U.S. EPA (20193)Formica
substancem |elsewhere (1988)
metal
products
Chemical |Automotive care products U.S. EPA (20193 USTMA
substances i Lubricants and greasdsuels and | (EPA-HQ-OPPTF20180438&
autamotive |related products 0026; Northern Labs Inc.
and fuel (1990} Everlube(EPA-HO-
products OPPT201804380029
Chemical Lawn andgardenproducts U.S. EPA (2019a)
substances ir
agriculture

use products

Chemical
substances ir
outdoor use

products

Explosive materials

U.S. EPA (2019a)
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Life-Cycle Stage?

Category®

Subcategory*®

Reference

Chemical |Food packagingPaper products U.S. EPA (20199)ACA
substances i Plastic and rubber produciBoys, (EPA-HQ-OPPT20180438
packaging, |playground, and sporting equipme| 0023; ACC (EPA-HQ-OPPT
paper, plastic 201804380018; Franklin
and hobby International(1992)
products
Chemical |Arts, crafts, and hobby materials | U.S. EPA (20193)Day-Glo
substances i Color Corporation (1993)
hobby Elmer's (2012)
products
Chemical |Ink, toner, and colorant products U.S. EPA (20193)Graphic
substances i Photographic supplies Controls (1985)Eastman
packaging, Kodak Company (1996)
paper, plastic
hobby
products
Chemical |Laboratory Chemicalse(g, U.S. EPA (20193)Dodge

substances if
products not
described by,
other codes

specimen preservation, medical
samples, mortuary science)

Chemical Co (1988Pierce
Chemicals (1988)

Consumer Uses

Chemical |Floor coveringsFoam seating and | U.S. EPA (2019g)U.S. EPA,
substances i bedding product<Lleaning and 20209; Keller-Reckitt &
furnishing |furniture care product$urniture Colman Inc. (1991b)
treatment/car{and furnishings not covered
products |elsewhere
Fabric, textile, and leather product CPSCEmail (2019)
not covered elsewhe(elothing)
Chemical |Water treatment products U.S. EPA (2019@)Mansfield
substances ir Sanitary Inc. (1985)
treatment Chemetrics (1989 Calgon
products Corporation (1990)
Chemical |Laundry and dishwashing producty U.S. EPA (20193)Phoenix
substances i Personal care produdisovered by Brands (2007)Colgate
treatment/car{ TSCA) Palmolive Company20163 b,
products 2019; Keller-Reckitt &
Colman Inc. (1991a)
Chemical |Adhesives and Sealantaint and U.S. EPA (20193)Dexter

substances ir

construction,

coatings

Crown Metro Aerospace Inc

(1992)
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Life-Cycle Stage?

Category®

Subcategory*®

Reference

paint, Building/construction materials U.S. EPA(2019a) (U.S. EPA,
electrical, ancwood and engineered wood 20203
metal products Building/construction
products |materials not covered elsewhere
Chemical |Electrical and electronic products U.S. EPA (2019a)
substancem
electrical
products
Chemical |Automotive care products U.S. EPA (20193 USTMA
substances i Lubricants and greasdsuels and | (EPA-HQ-OPPTF20180438
automotive |related products 0026; Northern Labs Inc.
and fuel (1990} Everlube(EPA-HO-
products OPPT201804380029
Chemical |Lawn andgardenproducts U.S. EPA (2019a)
substances if
agriculture

use products

Chemical |Paper productdlastic and rubber U.S. EPA (20193)ACA
substances i products Toys, playground, and (EPA-HQ-OPPT20180438
packaging, |sporting equipment 0023; ACC (EPA-HQ-OPPTF
paper, plastic 2018043800198
hobby
products
Chemical |Arts, crafts, and hobby materials | U.S. EPA (2019g)Day-Glo
substances if Color Corporation (1993)
hobby Elmer's (2012)
products
Chemical |Ink, toner, and colorant produgts U.S. EPA (2019a)Graphic
substances irf Photographic supplies Controls(1985) Franklin
packaging, International (1992)Eastman
paper.and Kodak Company (1996)
plastic
Disposal Disposal |Disposal U.S. EPA (2019a)

& Life Cycle Stage Use Definitions (40 CFR § 711.3)

Al ndustri al

us

imported) or processed.

ACommerci al

us

ed0 mMeans use at a

ed0 means

a commercial enterprise providing saleable goods or services.

fiConsumer

t he

6(a)(5) to reach both.

u sise of a anengical ®r atmixtare containing a chemical (including as part of an article
as furniture or clothing) when sold to or made available to consumers for their use.
Although EPA has identified both industrial and commercial uses here for parpbdistinguishing scenarios in tf
document ,

Agency interprets

s i ntarufactured (inbludiach

t keantainirg @ chenfiical §including am pact aflan acticle)

t he

on

authority ov
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Life-Cycle Stage*| Category® Subcategory*® Reference

b These categories of conditions of use appear in the Life Cycle Diagram, reflectddB® and broadly represent

conditions of use dbrmaldehyden industrial and/or commercial settings.

¢ These subcategories reflect more specific conditions of Usenséldehyde

2.2.2 Activities Excluded from the Scope of the Risk Evaluation
As explained in the final rule for Procedures for Chemical Risk Evaluation Under the Amended Toxic
Substances Control A82 FR 33726, July 20, 201TSCA Section 6(b)(4)(D) requires EPA to identify
the hazards, exposures, conditions of use, and the PE@&Iinistrator expects to consider in a risk
evaluation, suggesting that EPA may exclude certain activities that it determines to be conditions of use
on a casdy-case basis (82 FR 33736, 33729; July 20, 2017). TSCA Section 3(4) also grants EPA
discretonto determinghe circumstances that are appropriately considered to be conditioses for a
particular chemical substaricés a result, EPA does not plan to include in this scope or in the risk
evaluation activities described below that the Ageshmys not consider to be conditions of use or for
which EPAIs exercising discretionary authority provided by TSCA Section 6(b)(4)(D).

TSCA Section 3(2) also excludes from the defini
drug, cosmetic, adevice (as such terms are define®action 201 of the Federal Food, Drug, and

Cosmetic Act [21 U.S.C. 321]) when manufactured, processed, or distributed in commerce for use as a
food, food additive, drug, c o ssmefinedinthelBederad evi c e o
Insecticide, Fungicide, and Rodenticide Act [7 U.S.C. 136 et seq.]) when manufactured, processed, or
di stributed in commerce for use as a pesticide.
formaldehydeare noRTSCA uses:

EPA has determined that formaldetilasseveraluses outside the scope of TSCA. Specifically,
formaldehydehasseveral pesticidal uses in agriculture and as an antimicrobial pesticide. Formaldehyde
is also used in personal care products, cosmetics, raimeats, mouthwash, nail treatment, shaving
cream, soap, shampoo, and deodoratish would fall under the regulatory purview of the U.S. Food

and Drug AdministrationMiscellaneous neif SCA uses include use of formaldehyde in sugar
refineries(Earthjustce EPA-HO-OPPT201804380019). EPA has determined that the use of
formaldehyde in sugar refining would be regulated under the FIFRA progiteese uses are excluded

from the definition of Achemical substanceo in
with these uses of formaldehydeet her ef or e not fconditions of wuse
associated withcédaoch®8@AcAl 3 6aprstand will not b

5 Chemical substanameans any organic or inorganic substance of a particular molecular identity, including any combination
of such substances occurring in whole or in part as a result of a chemical reaction or occurring in nature, and any element o
uncombined radical. Chenal substance does not includg any mixture; (2) any pesticide (as defined in the Federal
Insecticide, Fungicide, and Rodenticide Act) when manufactured, processed, or distributed in commerce for use as a
pesticide; (3) tobacco or any tobacco produbtafy source material, special nuclear material, or byproduct material (as

such terms are defined in the Atomic Energy Act of 1954 and regulations issued under such Act); (5) any article the sale of
which is subject to the tax imposed by Section 418hetnternal Revenue Code of 1954 (determined without regard to any
exemptions from such tax provided by Section 4182 or 4221 or any other provision of such Code) aapdpod, food

additive, drug, cosmetic, or device (as such terms are definedtiorS2@1 of the Federal Food, Drug, and Cosmetic Act)
whenmanufactured, processed, or distributed in commerce for use as a food, food additive, drug, cosmetic, or device (TSCA
§ 3(2).
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https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0438-0019

2.2.3 Production Volume
As reported to EPA during the 2016 CDR reporting peand described here as a range to protect
production volumes that were claimed as confidential business irttom{&BIl), productionvolume of
formaldehyde in 2015 was between 1 billion and 5 billion po@ods. EPA, 2020 EPA alsaeviews
pre-2015 CDR production volume information, as detailed irRteposed Designation of
Formaldehyde (CASRB0-00-0) as a HighPriority Substance for Risk Evaluatign.S. EPA, 2019¢c
and will includemore recenproduction volume informatioffom the 2020 CDR reporting periaalthe
risk evaluatiorto support the exposure assessment.

2.2.4 Overview of Conditions of Use and.ifecycle Diagram
Figure2-10 provides thdifecycle diagram foformaldehydeThe life cyclediagram is a graphical
representation of the various life stages of tlieigtrial, commercial and consumer use categories
included within the scope of the risk evaluation. The information in the life cycle diagram is grouped
according to the CDR processing codes and use categories (including functional use codes for industrial
uses and product categories for industrial, commercial and consumeApgEs)dk E contains
additional descriptionse(g, processlescriptions, worker activities, process flow diagrams) for each
manufacture, processing, distribution in commerce, use and disposal category.
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6275311
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6546979

Figure 2-10. Formaldehyde Life Cycle Diagram
Please refer tdable2-2 for the comprehensive list of processing activities and the relevaitsedpories for industrial, commercial, and
consumers uses.
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